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Control of leaf vascular patterning by polar auxin
transport
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The formation of the leaf vascular pattern has fascinated
biologists for centuries. In the early leaf primordium, complex
networks of procambial cells emerge from homogeneous
subepidermal tissue. The molecular nature of the underlying
positional information is unknown, but various lines of
evidence implicate gradually restricted transport routes of the
plant hormone auxin in defining sites of procambium
formation. Here we show that a crucial member of the AtPIN
family of auxin efflux-associated proteins, AtPIN1, is
expressed prior to preprocambial and procambial cell fate
markers in domains that become restricted towards sites of
procambium formation. Subcellular PIN1 polarity indicates
that auxin is directed to distinct Fconvergence points_ in the
epidermis, from where it defines the positions of major veins.
Integrated polarities in all emerging veins indicate auxin
drainage towards pre-existing veins, but veins display diver-
gent polarities as they become connected at both ends. Auxin
application and transport inhibition reveals that convergence
points positioning and PIN1 expression domain dynamics are
self-organizing, auxin-transport-dependent processes. We de-
rive a model for self-regulated, reiterative patterning of all vein
orders and postulate at its onset a common epidermal auxin-
focusing mechanism for major vein positioning and phyllotac-
tic patterning.
doi:10.1016/j.ydbio.2006.04.236
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Mechanisms underlying hormone-induced changes in plant
development—A genetic approach
Ilea Swinehart, Margaret A. Dietrich
Grand Valley State University, Allendale, MI, USA
Development in certain mosses is particularly well suited for
an examination of the progressive changes characterizing the
development of a multicellular organism. During moss
development, a single cell (initial cell) formed on the
caulonema filament responds to a hormonal cue (cytokinin)
resulting in an alteration of its pattern of growth. This cell then
divides asymmetrically, and following a number of cell
divisions, a simple Fmeristem_ is organized so as to ultimately
give rise to the leafy gametophyte. The result is a change from
2-dimensional filamentous growth to the 3-dimensional growth
required for completion of the moss life cycle. Random
insertional mutants were created in Physcomitrella patens in
an effort to further characterize the signal transduction pathway
initiated by cytokinin. A mutant has been identified, which
produces the initial cells in the normal manner (spatially and
temporally) but which are unable to respond to the hormone.
Thermal asymmetric interlaced (TAIL)-PCR is being used to
amplify the sequence disrupted by the inserted foreign DNA
and thereby identify a genomic sequence important in the
signaling process.
doi:10.1016/j.ydbio.2006.04.237
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A mouse embryonic stem cell model for Schwann cell
differentiation
Therese M. Roth, Poornapriya Ramamurthy, Fumi Ebisu,
Kate F. Barald
University of Michigan Medical School, Department of Cell
and Developmental Biology, Ann Arbor, MI, USA
The neurofibromatosis type 1 (NF1) gene functions as a
tumor suppressor gene in the autosomal dominant disorder,
NF1. Loss of neurofibromin (the protein product of the NF1
gene) is associated with tumors of the peripheral nervous
system, particularly neurofibromas, benign lesions in which
the major cell type is the Schwann cell (SC). We have
developed an in vitro system for differentiating mouse
embryonic stem cells (mESC) that are NF1 wild type (+/+),
heterozygous (+/), or null (/) into SC-like cells, which
express SC markers and are capable of expressing myelin.
Two human NF1 tumor cell lines, one from a benign
plexiform neurofibroma and one from a malignant peripheral
doi:10.1016/j.ydbio.2006.04.235
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nerve sheath tumor (MPNST) cell line, both of which are
NF1/, have also been shown to be SC-like in culture. The
mESC can also be differentiated into neuron-like cells and the
behavior and genetic repertoires of the cells under different
developmental conditions can be compared. This system
provides an ideal paradigm for studies of the role of NF1
in cell growth and differentiation.
doi:10.1016/j.ydbio.2006.04.238
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Role of the Drosophila melanogaster bubblegum and
doublebubble genes in nervous system patterning and
embryogenesis
Anna J. Sivatchenko, Anthea Letsou
Univ. of Utah, Salt Lake City, UT, USA
The Drosophila melanogaster homologous genes bubble-
gum (bgm) and doublebubble (dbb) code for very-long-chain
fatty-acid (VLCFA) acyl-CoA synthetases required for VLCFA
degradation. It has been previously shown that mutations in
bgm lead to neurodegeneration characterized by a bubbly
appearance of the optic lobe, a reduced life span, and visual
impairment (Min KT and Benzer S, 1999, Science 284, 1985).
Our analysis of the bgm and dbb spatial expression profiles in
Drosophila embryos reveals both transcripts to be ventrally
restricted: The bgm and dbb mRNAs are evident in presump-
tive mesoderm in the early embryo and in mesoderm
derivatives during later embryonic stages. We have shown that
dbb and bgm are (1) coregulated by the Dorsal and Twist
transcription factors essential for specification of ventral cell
fates during dorsoventral patterning in Drosophila embryos
and (2) play redundant roles in Drosophila embryogenesis.
Bioinformatics analysis reveals a short, highly conserved
sequence in the chromosomal region between the bgm and
dbb coding regions. In agreement with our hypothesis that this
conserved sequence comprises an essential regulatory element
for the dbb and/or bgm genes, dbb transcription is down-
regulated in mutants homozygous for the P-element insertion
that maps immediately upstream of this sequence and causes
lethality at the postembryonic stages of Drosophila develop-
ment. We are currently testing the hypothesis that the bgm and
dbb gene products are biological effectors of ventral fate
determination and nervous system development in Drosophila.
doi:10.1016/j.ydbio.2006.04.239
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A microarray for Olig2 targets identifies potential
regulators of neural progenitor cell maintenance in the
developing spinal cord
Zachary B. Gaber, Tara Reddy, Poincyane Assis,
Bennett G. Novitch
University of Michigan Medical School, Department of Cell
and Developmental Biology, Ann Arbor, MI, USA
Within the developing spinal cord, a series of instructive
environmental signals commit spatially discrete domains of
neural progenitor cells to the production of specific types of
neurons and glia. Subsequently, each population proliferates
to expand their pool size before exiting the cell cycle and
terminally differentiating in a stereotypical manner. Within
the motor neuron (MN) progenitor domain of the spinal
cord, the bHLH transcription repressor Olig2 has been found
to be a critical regulator of the switch between proliferating
neural progenitors and differentiated MNs. The pathways
through which Olig2 acts, however, are largely unknown. To
identify target genes regulated by Olig2, we have carried out
a microarray-based screen for genes deregulated in Olig2
mutant versus wild-type spinal cords. Through this ap-
proach, we have identified several candidate regulators of
neural progenitor maintenance, and we will report our recent
progress in determining how Olig2 controls the expression
of these genes and defining the function of these genes in
neural progenitors.
doi:10.1016/j.ydbio.2006.04.240
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Characterization of a novel bHLH protein in the
developing spinal cord
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The proneural basic helix–loop–helix (bHLH) transcrip-
tion factors play a central role in the specification of neural
cell types. Olig2 is a bHLH transcription factor that is
exclusively expressed in the developing spinal cord in those
progenitor cells that will form spinal motor neurons. Olig2
is thought to work as a transcriptional repressor, promoting
motor neuron formation by suppressing the expression of
genes that inhibit differentiation and those genes that direct
the formation of spinal interneurons. A microarray screen
for Olig2-regulated target genes identified the novel,
structurally related bHLH protein BHLHB5 whose expres-
sion is associated with developing spinal interneurons.
Preliminary analyses of developmental expression patterns
show that BHLHB5 is expressed in select subclasses of
spinal interneurons. In Olig2 mutant mice, BHLHB5
expands ventrally into the progenitor region that normally
expresses Olig2 and this expansion corresponds to an
increase in the appearance of ectopic interneurons. The
function of BHLHB5 was assessed using in ovo electro-
poration of BHLHB5 and were analyzed using antibody
probes to determine the effect of misexpression. Expression
of BHLHB5 was knocked down by in ovo electroporation
of siRNAs and analyzed in the same manner. Results from
these experiments are contributing to an expanded model of
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